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( College of Forestry, Beijing Forestry University, Beijing 100083)

Abstract. In this paper, the Taxus cuspidata Sieb. et Zucc. community was taken as a
breakthrough point, and 21 plots with Taxus cuspidata distribution were selected for
community survey. From the sampled plant and environmental data, the characteristics and
main influencing factors of Taxus cuspidata communities were studied by systematic
clustering, RDA analysis, and variance decomposition. Results showed that. (1) A total of
107 species belonging to 90 genera and 48 families were recorded, and Taxus cuspidata
communities exhibited high species richness. The Taxus cuspidata communities could be
divided into four types: i. €., Pinus koraiensis — Tilia amurensis forest, Pinus koraiensis — Picea
jezoensis — Abies nephrolepis forest, Pinus koraiensis — Acer forest, and Pinus koraiensis —
Betula costata forest. (2) Temperature, precipitation, forest type, and soil pH significantly
affected species composition of the Taxus cuspidata communities, with overall temperature
being the most significant factor. However, the main effects of environmental factors in
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different forest types were different. (3) Climatic, topographic, soil, and biological factors
jointly explained 49.85% of Taxus cuspidata community distribution. Among the above factors,
topographic and soil factors had the largest individual explanatory power (15.70%) , followed
by climatic (14.96%) and biological factors (9.79%). In conclusion, due to both natural and
human interference, the Taxus cuspidata communities are diverse, and the population
characteristics of Taxus cuspidata is different among the communities. Taxus cuspidata is mainly
distributed in Pinus koraiensis—Tilia amurensis and Pinus koraliensis — Picea jezoensis — Abies
nephrolepis forests, and the other two community types have a guiding significance for Taxus
cuspidata reintroduction protection. In addition, different protection measures should be

considered for the different community types.
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Fig. 1 Distribution of sampling plots of Taxus cuspidata communities

1.3 TIEEFBAMSIREIEIRE

TR AL EE3 7 0 ~ 20 cm BYR)Z 1=,
RA, B L IeRE S AR B8 I SE IR = H AR XK
T, AT i bE T, BARNE Fik T .
R AR RIE AL, BT RE 1%
Pk PUCEZGENNE HIEAA S &, KGR
THEW & 28 &, HEP ke g s
iy BRI AR R 6 B I g AL
iy ORENR $E- KNG BETH IR DN 4 e Ak 7
HOHUIL S A A

A B 5 10 A BB R R T B A A )
(http . /www.worldclim.org) , | FHiZ W a2 {3t g
2FR 1 km x 1 km PR T o 542 ( Bioclima-
tic variables) Pl 30 4 My M5 HE , R BUE T3
WA, VR A PENRE . EREK R,
R 27 Pk S AR B R A W 58 S LRl A5 8
1.4 HESH
1.4.1 HEYYIETEMGEIT

TERP AN | FHIRAIPRAS SR AL R LA -, X R
(Flora of China) H, -k ( http ://foc.iplant.cn) #417
YRS eI G, | R WRIEGITH RS
Bl RS YRR R | RS | AR

JE (TG ) ST 55 5 (EARRE AR YR, LA
FEA TR EMEY N EZE S RS
FETTREIE RN £ B | RS, = AR5
)50 BE RO 45 VR I R 20 21

1.4.2 EiEAE

ST RAFEIT T AR YRR E S, R
Ward /Ny 2535 X Fe AR B R AT R 8 R 20,
FEAHE A A ) 14 4 2R SR, 25 G S PR AR BE
ML TEIE SR L Rl R AR AN ) 2 Ak K1) 43 bR
iU

Gt FE T A A R R 5
21(RETJ7) x 107 (4Fh) 4E ¥ Fl o B AR, 7E
B S B HE T ok R T R 4l
BRI ML PE T Z A OC 2R, R SR e e tE 4 7
FREa #our B o B (DCA) , 742155 1 Blipg K
2.0835, MUCRHITTA 54T (RDA) il i A F 52 4% HF
NS HT IR, JFk b R o i 1)
BEFWEAETF,

FFICR M, AT B AIC A5 A i
VeXT T A BT A B R TR, AR B+
HEpH | MRTY . AREA B ARREAK . BEOKZETE, AR
PR . BERTERE | AP R 10 4



80 W Bl 2 2F R

%538 %

B FE RN T E R TR T 2 A S
B, N TR AL B A A Z R SC B [ A R Y
S, AT EIRE | ERTHRE . 45
SR AT R T, RS 1 A (5 1 Bl BT
J7 22 5THRR N 0.8498) MR TR LN 1, K 4R KA
WK PEEAT B i, B 1 B (2R 1 R
THI7 22 5Tl A 0.8871) MK IN T, &35
7RG T (B B, R4 pH | AREL AR
BECIREE . ROK), B 2T(RETT) x 7 (AR 4
MPREERR R, o, R Al Oy s A i
HRREEE A M I HIRE N 1, 2, 3, 4,
A RIER PN N R R e s T N A W
o LA ] AR A 22 Sk 2 s 3 1o D 3 £
PEAT R AL . foe e ) 0 b R 4 0 B0 85 A B AT
RDA HE/F, 43T A JLLL A2 BT FERE V& 43 A1 R R 5
WP ZEBRR, TS0 R B,

B 7 DI TR0 0 3 2. (1) I T
WK EEE; (2) MBS R T SR B,
LI pH; (3) AW T AREL HBHEE, 7 RDA
WA EIE T 2200, s T REREE A X
TS AT R R TR

2 HBRENH

2.1 FRILASHEAEREYFAR

Zeifdy, Mo B 48 B 90 J& 107 FhV
Hrp, v KR 13 B 20 J& 28 Fh, i 40 R
25.23%; MEAR 12 FL 20 )@ 24 F, 5 YFAY
21.62%; ®A 29 £} 50 J& 55 Fl, i & A
49.55%, MK EFv . WE, RAETEALLLGIN 514
10, TERTA IR, B, Sy (8:9 =
& A, TR, HRERHEFERN(5:7), WRE
(1:7), A&ER(6:6), BREM(6:6), HAR
(3:5)%; mRmyJE HME (7 Fh) MEZEFJE (3
) o BEVE N H I BOR (U > 80% ) YT ARA
4% ( Tilia amurensis Rupr.) . {EF$H ( Acer uku-
runduense Trautv. et Mey.) . ZL¥\( Pinus koraien-
sis Sieb. et Zucc.) . fa i = ¥ ( Picea jezoensis
Carr. var. microsperma (Lindl.) Cheng et L. K.
Fu) &5 3 B8 RE 85 K 1 A A il 1o ( Acantho-

panax senticosus ( Rupr. Maxim.) Harms) . Ji#

Wik Bk ( Actinidia kolomikta ( Maxim. & Rupr.)
Maxim.) ., # > I 7 ( Euonymus macropterus
Rupr.) & B0 L 45K ) BEAC R ) A R 22 B85 &
Wk ( Dryopteris crassirhizoma Nakai) . ZRdCE 55 5%
( Athyrium brevifrons Nakai ex Kitagawa) . B
¥ ( Oxalis corniculata L) 55 (1), Al W, A&t
LR TERFIE A s, AR TR RS54,
LA WAV IR AR R 75 A
2.2 FILLASHERERERE
2.2.1 FILASHAESERBRHSE

FRACLLEAZ I ERE I 2B 5Z A AR T4
FREE QMBI 0%, S5 AR DT I AR A 2 Bl
HATRGERIE T, BR AL ARICL GAZ RV
X530 A FEEB(E 2), BRI,
(1) LTFn—£E4R Mk

B AV LIS - (FETT 1, 2, 4,
6.7.9, 12, 13, 15, 16, 19), 41 Tk
638 ~ 1068 m, FEARMCHERIFI Jy LTI RIS M ; R
¥ ( Abies nephrolepis ( Trautv.) Maxim.) . fa
B2 AZ . RICATAZSFEY RS E B IR Z
WEARZE | FARZBYRHY R 32 R A ek .
T, AL % T ( Ribes mandshuricum ( Max-
im.) Kom.), MEHRE | HLZEEEE Rk . PEES R ( Ma-
ianthemum bifolium (L.) F. W. Schmidt) 5%,
(2) -2 -2 F2 4k

A 6 MEIT AN - R (D7 3, 8,
10, 11, 14, 17), 7oA Ti§4k 553 ~ 953 m, F¢
ARUCHEFPRELRS | RSHKS | A2, HERKR
RIREAARICALTAS | Mk, eSS, (HALH
B, WEARJZ . FA)Z BIOL ST A H 2Bk
O DoF, AAuEE R k. AR A A (Aegopo-
dium alpestre Ledeb.) . HE¥E4,
(3) Lo —Ha ik

A3 DT LR - AR (FEJT 5. 18,
21), ATk 751 ~ 864 m, IZEREIS )
FloMETHY, (BAERSS . A&k ( Acer tegmentosum
Maxim.) . @AM ( Acer mono Maxim.) . 48 4L Hk
( Acer pseudosieboldianum ( Pax) Komarov ) %
BT DL ROR, FEARBEE R, R
2. HEARJZEED R L D . BRE( Corylus

1) W0t 22 B« ARACEL AL FRTERETS IR 44 38 35 5 s (R R4 28410 ) Ik ( http . //www . plantscience.cn) A8 A SCEE M 5%,



551 Je WA B/INRIE R U LL A2 TR RE VR AR S L BRI i 81

F1 FLASHETEREEZNWMAR (HHMHE > 80%)

Table 1 Plant species composition of Taxus cuspidata communities ( distribution frequency > 80%)

AR Yy F G AT
Life form Species Distribution frequency (%)
R} Tiliaceae
48 Tilia amurensis Rupr. 100.0
# % Pinaceae
ZIH Pinus koraiensis Sieb. et Zucc. 90.5
1§ ¥ Picea jezoensis Carr. var. microsperma (Lindl.) Cheng et L. K. Fu 90.5
Tk Tree R Abies nephrolepis ( Trautv.) Maxim. 85.7
WAl Aceraceae
AR Acer ukurunduense Trautv. et Mey. 95.2
T Acer tegmentosum Maxim. 85.7
H#AR Betulaceae
KM Betula costata Trautv. 85.7
FmFl Araliaceae
HIF N Acanthopanax senticosus ( Rupr. Maxim.) Harms 100.0
BRAEHERL Actinidiaceae
BBk Actinidia kolomikta (Maxim. & Rupr.) Maxim. 100.0
#EA Shrub TIF#l Celastraceae
.0 7 Euonymus macropterus Rupr. 90.5
JA% LF Euonymus verrucosus Scop. 85.7
#KF Betulaceae
FA% Corylus mandshurica Maxim. 85.7
BBk A Athyriaceae
ZRALEE SRR Athyrium brevifrons Nakai ex Kitagawa 100.0
% EBRF Dryopteridaceae
HIZEBEEBR Dryopteris crassirhizoma Nakai 100.0
EE 32 E R Oxalidaceae
K Herb %éﬁéﬁ Oxalis corniculata L. 95.2
F5E R Cyperaceae
K445 Carex lanceolata Boott 90.5
B&# Liliaceae
FERS W Maianthemum bifolium (L.) F. W. Schmidt 90.5
EHE Umbelliferae
KALFEA T Aegopodium alpestre Ledeb. 85.7

5 Distance
5 10 15 20 25
1 1

-
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¥ 5 No. of plots
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Fig. 2 Tree clustering graph for all plots
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Table 2 Population characteristics of Taxus cuspidata in different community types (mean = SE)

KA GAZFIEFIE (DBH = 4 cm)
Population characteristics of Taxus cuspidata

o B
= Number MR RSO R YN . .
Forest type o S 1A 5 , TR g
yp of plots Total PR Average  Maximum TR Hij(ﬁ]‘,—;
Average Average Maximum
number densit DBH DBH H (m) H (m)
of trees ¥ (cm) (cm)
AR
'I.M‘ mﬂx% P . 11 86 78+18 31321 122.0 9.1 +£03 16.5
Pinus koraiensis—Tilia amurensis forest
AR O T i iensis—
A=A A Pinus koraiensis 6 19 32:09 84%19 342 57108 15.6
Picea jezoensis—Abies nephrolepis forest
ST AN =
’I.M ’r}BcVJﬁ . 3 9 30+£20 12427 29.6 57 +0.8 10.2
Pinus koraiensis—Acer forest
2T N x| He
ZLA e 1 2 2.0 48 £0.2 4.9 38 +0.2 4.0

Pinus koraiensis—Betula costata forest

R 3 FIOEHAEREXENYT S HFEEEEHE

Table 3 Characteristics of plant diversity index of different Taxus cuspidata community types (mean + SE)

R F B FARIGEL P AR AL S %
Community type Margalef D Shannon H Simpson D Pielou E

LT RN Lo Hn
ELEA-SCHAR . 4245 £225 3.41+005 096 +0.002 0.91 + 0.004
Pinus koraiensis—Tilia amurensis forest
VAN =y TS
LA -m oM o A 4150 £3.32 334009 00950004 090 = 0.006
Pinus koraiensis—Picea jezoensis—Abies nephrolepis forest
2T WS —hil A
’I.*/A ’fﬁﬂi’ﬂ]‘ﬁ\ . 3967 +296 3.35+0.06 0.96+0.003 0.91 +0.004
Pinus koraiensis—Acer forest
T HN — KL
AR /NS R 7N 47.00 3.34 0.94 0.87

Pinus koraiensis—Betula costata forest

P-value

0.85 0.86 0.33 0.13
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Table 4 Monte Carlo replacement test of RDA
B+ 514l 224 s
Environmental factors RDA 1 RDA 2 R P-value
%7K Precipitation 0.87106 -0.49118 0.6964 0.001 ™
HiLE Temperature 0.85779 -0.514 0.75 0.001 ***
Y Slope -0.0605 -0.99817 0.1702 0.165
Y Aspect -0.70536 0.70885 0.2313 0.108
3% pH Soil pH 0.70411 0.7101 0.4742 0.003*
PRI} Forest type 0.99405 0.10889 0.6389 0.001 ***
HRHAE Canopy density 0.65168 0.75849 0.1892 0.153

Notes: ##% , P < 0.001; #x*

P <0.01.
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Circles represent total explanatory power of each environmental factor. a, b, and c represent in-
dependent roles of environmental factors, respectively; d, e, f, and g represent synergy between
various environmental factors; h represents unexplained portion.
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Fig. 4 Explanatory power of different environmental factors for Taxus cuspidata communities
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